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Abstract: 
Computational design is about manipulating ideas, concepts and processes in a clearly defined 
steps and instructions that are routinely made by computer. This precise procedure offers to 
conceive operations, ideas, and solutions not easily predictable. In the field of architecture, 
parametric design is a computational based approach, used for understanding the logic and the 
language embedded in the design process algorithmically and mathematically. It depends on 
defining, encoding and clarifying relationships that are associated with specific rules and 
parameters. This interactive generative method offers the designer control of the conversion of 
properties of objects and inputs into solutions. One of the most important outputs for the architect 
relates to creating optimal design solutions based on specific parameters and criteria. Currently, 
the main focus of computational models is primarily limited to building performance and 
optimisation, and the functional requirements of the design problem. Yet, qualitative factors, 
such as social, cultural and contextual aspects are also important dimensions in solving 
architectural design problems. Integrating the embedded qualitative criteria with the functional 
and environmental requirements remains a challenge in the computational process, due to the 
difficulty in converting complex and abstracted issues into basic parameters that can be 
algorithmically represented.   
To incorporate all of these issues, architects need to understand and analyse two sets of 
relationships. The first set addresses space-form languages, which include lexical (geometrical) 
and syntactical levels. The second set considers semantic and semiotic levels that are related to 
meanings and signs of elements and treatments. Different formal tools could be used to analyse 
these relationships, such as shape grammars, description grammars, and space syntax. In this 
paper, an overview of the advantages and implications of each method is presented. It also puts 
forward a ‘structured analytical system’ that combines the formal and geometric properties of the 
design, with the spatial, social, cultural and environmental patterns. The output of this analytical 
phase prepares the ground work for the development of socio-spatial grammar for contemporary 
tall residential buildings in the hot-arid regions of the Middle-East and North-Africa. The 
grammar and the different parameters of the design will be based on utilising the potentials of 
vernacular dwellings in reflecting the life-style and the cultural values of the society. It also 
combines the formal rules of the design, the design brief, the spatial requirements, and the 
contextual and social constraints, in order to produce alternatives that have an identity, and at the 
same time respect the context, the place, and the user. 
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